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To feed the increasing world population food production must be increased by up to 100% over the next 25 years (Borlaug and Dowswell, 1993; Dyson, 1999) . This increase in food production must be achieved on the already cultivated land, because potential for expanding the area of agricultural soils is very limited. Recent trends indicate that productivity and fertility of soils are globally declining due to degradation and intensive use of soils without consideration of proper soil-management practices (Gruhn et al., 2000; Cakmak, 2002) . Canola (Brassica napus L., B. rapa L., Brassicaceae) is a genetically altered form of rapeseed with low erucic acid, a 22-carbon chain fatty acid that is used in a variety of polymer and lubricant products. Interest in canola is increasing steadily among health-conscious consumers due to its lowest content of saturated fatty acids (<70 g/kg) among major oil seeds. Canola oil is now the third largest source of edible oil following soybean and palm oil (Nowlin, 1991) . This increased demand, and the need for crop diversification, will undoubtedly promote increased acreage of canola in the western US, where some soils are prone to become saline (Francois, 1994) . In an effort to develop the low erucic acid cultivars, the plant breeders are at the same time attempting to look for seedlings, which are tolerant to salinity. The two species of canola B. napus and B. campestris are classified as tolerant to salinity as per Maas and Hoffman (1977) salt tolerance classification table. Maas (1990) reported that even though both the species exhibit high salinity thresholds, the rate of yield decline above the thresholds was much greater than most other crops in the tolerant category. Plant relative growth rate (RGR) can be factorised into physiological and morphological components that determine the plant's carbon economy (Lambers et al., 1989) . The physiological component is the net assimilation rate (NAR) and it is a measure of whole-plant daily net rate of change in plant carbon content (McKenna and Shipley 1999; Poorter, 1989) . NAR is generally correlated with the rate of photosynthesis per unit leaf area (Koningset al., 1989; Poorter and Van der Werf, 1998) . The morphological component is related to amount of leaf area per plant mass or leaf area ratio (LAR), which, in turn depends on two components: specific leaf area (SLA) and a measure of biomass allocation (leaf mass ratio, LMR) (Koningset al., 1989; Poorter and Van der Werf, 1998) . The objective of this study was to investigate the effect of different salinity concentrations on growth parameters and ions portioning in different plant parts of eight canola varieties.
MATERIAL AND METHOD
Eight canola varieties namely Dunkled, Canola-III, Oscar, Ganyou-5, Ganyou-2, Rainbow, Abasin-95 and Westar were used for this experiment. Clay pots containing approximately 3Kg soil each, lined inside with plastic sheaths and having a basal outlet for drainage were used in this experiment. Three seeds of each variety were sown in 72 clay pots each filled with non-saline soil and irrigated with tap water. Seedlings were thinned to one per pot after 20 days prior to starting saline water irrigation. Different dilutions of sea salt were used in irrigation water for salinity treatment. Out of 72 pots kept for each variety 18 replicates were maintained per treatment e.g control (non-saline), 0.2% (E.C 2.5 dS.m -1 ). 0.4% (E.C 4.5 dS.m -1 ) and 0.6% (6.5 dS.m -1 ) sea salt concentrations. Concentrations of sea salt were gradually increased in irrigation water till it reached to the desired salinity of each treatment. Each pot was irrigated with 1.5L of tap water / salt solution twice a week.
Leaf area, fresh and dry biomass were recorded in harvested plants at one-month interval. Relative growth rate (RGR), Leaf area ratio (LAR), Net assimilation rate (NAR), Leaf Weight ratio (LWR) and specific leaf area (SLA) was calculated as outlined by Hunt (1982) . This was carried out using the following equations:
Where; Log= natural logarithm, W2 and W1 = total plant dry weight at the beginning and the end of each harvest (g), t2 -t1 = the length of the period before each harvest (month), and LA are the total leaf areas.
Different cations (Na + , K + , Ca ++ and Mg ++ ) were estimated in different vegetative parts. Statistical analysis of the data was carried out as outlined by Little and Hills (1975) and Gomez and Gomez (1976) . Data was analyzed using computer program Costat 3.03. Mean separation of data was carried out using Duncan Multiple Range test (Duncan, 1955) .
RESULTS AND DISCUSSION
Growth analysis is a suitable tool for comparison normal growth and growth under different levels of salt stress. Growth parameters like NAR, RGR and LAR act as indicator for the sites where salt induced growth reduction takes place (Decae et al., 1995) . Curves for relative growth rate (RGR) calculated for fresh and dry shoot biomass were ola-III at P<0.05 level, while it showed non-significant differences with salinity in all varieties except Oscar and Abasin-95 which exhibited significance at P<0.05 level. In the present study of different Canola varieties RGR decreased with increase in salinity level at all harvest periods. Rodríguez et al. (2005) found that relative growth rate (RGR) and net assimilation rate (NAR) decreased in salinity treatments, while leaf area ratio (LAR) remained unchanged. Dodd and Donovan (1999) stated that variation in RGR was correlated with NAR and not LAR. Due to increase in the photosynthetic efficiency of the plants as proved by reduced NAR, decrease in RGR can be attributed to reduced leaf area, decrease in synthesis of primary and secondary metabolites and their utilization for growth (Husain and Ismail, 1994) . Values of NAR are dependent on different environmental factors including light intensity (Waring et al., 1985) , nitrogen supply (McDonald, 1989; Saga and Pearcy, 1987) and difference in species (Konings et al., 1989) .
Specific leaf area (SLA) in plants of different canola varieties irrigated with different salinity levels is presented in Figure 5 . This parameter showed increase in saline as well as in control plants in 1 st growth period then showed decrease in the rest growth periods. Abasin-95, Dunkled and Oscar showed increase while Ganyou-2, Ganyou-5, Rainbow, significance at P<0.05 level. Ramoliya and Pandey (2002) stated that SLA of Cordia rothii was decrease in high salinity treatment. Houle et al. (2001) stated that salinity treatment had no effect on SLA, while decreasing RGR of plants due to salinity is well documented. This decrease in RGR attributing to decreasing NAR (including SLA and LWR) or LAR, varies according to plant species or age of plant or growing conditions and may be to other factors.
Ionic effects on plant is another important aspect of salt tolerance which results in inducing toxicity or help the plant in maintaining osmotic balance. Salt tolerant plants have been divided into following main groups with reference to Na + uptake and its regulation.
1. Na + absorbing plants. These plants absorb excessive Na + under saline conditions. This Na + is retained in the roots and not much translocated to the shoot. If translocated in shoot is either accumulated in the shoot developing succulence of leaves/stem, or excreted through glands. 2. Na + avoiding plants. These plants check entry of Na + in the root system through ion flux mechanism.
Mineral composition in plant parts of different Canola varieties grown under different salinity levels of irrigation water is given in Table 1 
Sodium (Na
All the varieties studied in present studies showed a significant increase in the amount of Na + in different plant parts, with increase in salinity of the external medium, except in varieties Dunkled, Canola-III and Ganyou-2 which exhibited decrease in different plant parts only at 0.2% salinity level. The high level of Na + accumulation found in plant parts of different varieties indicate that like other Crucifers, Canola species tend to be Na + accumulators (Francois, 1984; Francois and Kleiman, 1990) . Increase of Na + in the plant parts could be due to many reasons. i) Roots may be unable to check entry of sodium after certain concentration due to ineffective in flux mechanism under excessive sodium amendment. ii) Plant may respond to salinity by absorbing sodium and chloride at high concentrations and accumulating these ions for osmotic adjustments to the low water potential in the soil. The amount of K + in different plant parts either showed reduction with increase in external salinity or exhibited non-significant differences. He and Cramer (1992) observed the reduction in K + concentration under salinity. Leidi et al. (1991) observed that concentration of K + was reduced in wheat by increasing the concentration of NaCl in the solution in shoots. High concentrations of Na + in the rooting medium of plants have been reported having an antagonistic effect on K + uptake (Greenway and Munns, 1980; Jeschke, 1984) . The concentration of Ca ++ in general showed decrease with increase in salinity of the external solution and it exhibited in present investigation in different varieties. Tissue Ca ++ , cytosolic Ca ++ and Ca ++ influx are reduced under salinity conditions (Cramer et al., 1994; Lynch and Lauchli, 1988) . Ca ++ concentration exhibited 14% increase only in the leaves of var. Canola-III under high salinity level. It plays an important role in increasing salt tolerance of biological membranes and their permeability (Kent and Lauchli, 1985) . The role of Ca ++ for the maintenance of K + transport and K/Na selectivity in plasmamembrane under saline condition has also been reported (Cramer et al., 1987; Nakamura et al., 1992; Martiz and Lauchli, 1993; Colmer et al., 1994) . --------------------------------------------------Meq/L--------------------------------------------------- -----------------------------------------------Meq/L------------------------------------------------------ The parameter of K/Na ratio being important in determining salt tolerance of a plant has been calculated and presented in Table 1 , 2, 3, 4, 5, 6, 7 and 8. Due to the decrease in K + content with increasing salinity, the K/Na ratio showed decreased values in stem, root and leaves under higher salinity levels as compare to their respective control in all varieties. The maintenance of higher K/Na ratios of K + versus Na + selectivity in tissues subjected to salt stress is considered one of the important physiological mechanisms contributing to salt tolerance of many plant species (Greenway and Munns, 1980; Wyn Jones et al., 1984; Ashraf, 1994) . The K/Na ratio for nonhalophytes should generally be more than 1 for normal functioning of all metabolic processes in the plant. The K/Na ratio in all the varieties of Canola was less than 1 in the leaves under different salinity level. K + concentration in plants generally decreases with increase of salinity levels in plant cells (Cramer, 1997) . This may be due to inability of plants to control sodium uptake due to presence of excessive sodium under salinity and inhibitory effects on metabolic energy related part of duel uptake mechanism proposed for potassium uptake by Epstein (1972) .
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